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INTRODudfrON 

While there have been other tire piaygrounds, this manual represents a project 
which is unique in severai ways. First, it grew out of an expressed need and was 
developed with a great d'eai df coordinated effort, and second, the activities 
and construction ideas in this manual were designed with the intent that they^ 
function integral iy. The primary concern was that the playground be utilized as 
a support in the total instructional process of the children who would be using it 

A prototype of the playground described in this manual was constructed In con- 
junction with the Rensselaer-Columbia BOCES in Cast leton ,■ _New York. The equip- 
ment was constructed by special education students in an occupational education 
program. I t was set up In a. playground area by the same stCKjents. Classroom 
teachers cJf trainable mentally handicapped students, in conjuncfKin with h 
physical education teacher, observed the children on the playground, developed . 
activities for use of the equipment, evaluated their: effectiveness, and in some 
cases revised and modified their ideas. The resulting construction plans, 
physical equipment specifications, and Instructional activities evolved 
from this cooperat I ve" process . 

There are several valuable aspects to the project and the resultant manual. The 
equipment can* be built within a school shop setting and, if desired, the 
equipment can bd constructed by special education students. W© know that this 
Is well within trto re&lm of poss I b 1 I I ty (because It was done successfully in the 
pilot study. We \\lo discovered that thb process of building materials from 
scratch and sett I rt them up as a complete playground Is a valuable experience 
from the viewpolntlof the self-satisfaction of the students. 

Another point that le found to be positive was the Interaction between the specia 
education and physldal education staff. In this project, each brought their 
specific expertise A) the program and gained from each other. The project can 



give insight to the physical education teacher about the relationship between 
playground activities and the teachers^ broad i/istruct iona i goals and individual student 
objectives. The special education teachers can gain valuable information about 
-fi^^^the skill areas Involved In free play and organized physical activities and then 

^ 9 

ongoing commun'^icat ion can begin between the physical education and special education 
personnel . 

A t|ij rd finding that was not necessarily planned, although there was some reaii- 
zatlon of the possibility, was the resultant I nteract i ons on the p I ayground*«dDetween 
the special education classes and the children in the reguf^^r elementary grades. 
It was observed that the children attending the elementary s^chool would use the 
playground equ I pmont ,dur I ng free play time with the special education students 
and wodid often help them In performing various activities. This type of Inter- 
action had been almost non-existant prior to the construction of the playground. 

1 - • ^ 

The playground was designed to be Inexpensive. Wo found thQt the equipment can 

. ' > ■ 'i 

be used for most of the activities a common commercial playground would bo used 

for. The savings In cost of materials are considerable. The construction of 

the playground, with |he spec I f I c mater I a I s that were used In the pilot project, 

was less than $^00. This can be compared with purchasing commercial equipment 

at a cost of several thousand dollars. 

The equipment was designed to bo safe for the children. The rubber tiros 

do not constitute any danger when fallen on, rubbed against or run Into. 

In the activities manual, there are suggestions as to what precautions should 

be taken in certain activities on certain units. (The combination of common 

sense in using the equipment and the design of the units should all but eliminate 

any safety hazards.) 
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The design of this /nanual is not accidentai. You wlli notice the instructional 
activities precede the construction section. At first giance this might seem 
backwards: The reasoning behind this Is that we wouid i i ke the project to- 
be considered from the viewpoint of its instructional benefits as well as" its v. 
playgroup potential. The-manuai can be us6d in any manner you might choose; 
If desired, a single unit or several units can be constructed. New units can 
'be designed and new activities can be deve loped , but w6 want to d 1 scouro^e -the 
use of the manual purely for. construction purposes only, without tt^ought or time . 
taken to review the Instructional activities and Ideas developed' in the pilot 
project. . . 

Final I y, this manual Is not meant 'to be a static document. We learned many 
Interesting things and have recorded these for future use. However, the 
limits of the playground Idea are only the limits of the creativity and Inge- 
nuity of , future users. We would appreciate feedback about new ideas for units 
and their instructional use. if we receive enough, we can compile and disseminate 
supplemental,, Information, in any case, we hope you find this manual useful, and 
it increases the opportunities for students to have playground equipment avail- 
able to them In those places where this opportunity has not existed before. 
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PART I 
ACTIVITIES \ 
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-Unit I 




Activity //3 



Activities: 



/ 



i. Straddle Vault - Have the child place h^nds on pzip of t Ij^'push^ilg wij-h 
'arms, vault his body (legs apart on e^ side of tire) over tl/e. 



2. Straddle Jump - Ihe- child Jumps ov6r tire - f eet ap^'rt but/s|FT§ no 
hands for support. ■ " 

/ 

3. Have the child crawl through the tire- 




a. head first 
b . feet f 1 rst 



\ 
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-fave t^e child pTace his rl/ht.hand on tfre and run around It 

In a forward motion. ^ . isJ \ 

Have the chi Id place his left hand on tire arid run arouM It In 
^3 forward motion. 

c. Using the same hand placement - have the child run backwards 
around 1 1 re . - . , 

d. Have the child place both hands on tire, eirble tire and 
change directions to verbal or whistle commands. 

e. Have the ch II d place right or left hand on tire, hop on one foot, 
both foot, or 'ikip around tire. 

i 

Ball activities 

a. Have the child throw ball over tire, 
b? Have the child throw ball. through tire. 

c. Have the child throjw ball through tire for a partner to catch. 
6. Fun Games 

Cat and Rat ^ Running around the tire, the cat (on© person) chase^ 
the rat (another person). When the cat catches the rat, they 
change places and the game continues. 

Suggestion: 

1. Additional unit:' a row of ^^ken tl res with a hand ral I parallel 
to It for balance. ^ " 
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1. 




Approach for Straddle Vault 



Actjvl tl6s; 

1. straddle Vault - Have ^he child place hands on top of tire push- 
ing with arms, vault his body (legs apart on each side of 

tire) over tire. 

2. Straddle Jump - The child Jumps over tire - feet apart, 
but using no hands for support. 

3. Have the child crawl through the top tire: 

» > ■■ * ■ 

a . head f I rst 

b. feet first 

4. Rotations - as described In Unit I - Have the child place hand on th6 
tire and run around: 

a. forward c. using right fiand 

b. I backward ^ d. using left hand 

e. using both hands 

5. Bal I activities 

a. Have the child throw ball through top tire, 
-fev Have the child throw ball over top tire. 

c. Have the child roll soft ball (or small ball) through bottom left 
tire or right tir©. 

6. Have the child toss bean bag over lower left or lower right tire. 

7. Have the child-place one foot on bottom left tire, one foot on bottom right 
tire, place two hands on top ting - stand and ba lancet 

a. holding on with hands v 

b. arms outstretched 

c. bend top tire and vault over tire 

d. swing one leg over top tire 

Suggestions: 

1. Units I and II can be ysed together a«3 a routine .with Gpoclflc directions 
for continuous action from one unif to the next. 

2. Use truck tires for larger unit of similar structure. 

w^2 *~ 



Activity H\ (forog 






Ac f 1 V i t i OS : 

1. Hrivn tho Chi hi walk on tiYc? tir 
tiro from left tiro to midcilo 

forwr^rtj '.toppinq 
b . si (jo stopp i 

?. Hiwo th(} f:h i hi : 

f 

,1. w.ilk on 'iido rim\ t r.idfj I i ng trro contor in'<iamo proqression. 

ac:tivi^y //I (loft -middio— riqht) 
t). cTdwl - u'. inq h.inds cw\ knoos on or in tiroo. 

S. Ph)( o fwn f<?r»t inshjf* oM( h Mrj» .uuJ sidf? ^.lop from loft to middio 
to r iqhl t i ro. 

4. H.wo thf» rhihi p h)(:o ono foot i ns i do tiro, othor foot rom.iining 
on tho (ground f)i;tsidr» t i n»s - walk in proqrossion from hift to 
mi fJdl f? t i rf! q(;i nq : 



<^ CO ^ 



o. forwiud 
P I vot oxprt i so 




n. Stand with riqht foot in tiro and loft foot out of tiro a's 

indicatod. / 
b. Pivot 'on riqht foot'pKioinq loft fo(|>1 in contor tiro. 
i . Pivof r)n loft foot phi' inq riqht fo<U in ond tiro, 
d. Pivot on ri()ht fo^t p I ar i nq lof) fof/)t outshio^ tiro. 



- Placinq one foot inside left tire, hop on| one foot to middle tire 
then to riqht tiro: 

a. two^foot jump In same progrQ^s i on. 



7, Placing two feet -fageTTtT&r on tire rims, ju-np to ngxt tire In 
left - middle - right progression/ 

* ' -. * 

♦ ^ ~, 

8, Hdy6 the child run and jump-over the unit: 

a/. I ongthw i se 

s I deways ^ * 



9. Have two chl Idren face each ^her, one on left tirq,, one on right- 

tire - wa.l k- to middle 'tire - grasp handi, - drop hands, back off tire 

10, Have two children stand back to back, feet on left tire rims - 

proceed sideways to middle tire and right tire while ivoldlny hands,- 



l[. Have erne chi ld stand cm left'tlro rims, '000 foot on each side, jump 
\ over ml'ddlo tire to right tiro. ^ 

I . - 

12, Hove the cjjild in same position as kctlvlty //II - jump to middle 
tire and jump off without touching right tiro. 



15. Rounco b.jIT in h^ft tir(«, mlddh? tirr?, and rinW Mr*. Throw b(»an. 
b^ig in ^.)mr> proqrt?',''; ion for dl rnctionall ty. ^ 



Suggestion : 



Chl Idren enjoy more complex directions with this unit. 



,^4 
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Acti vities"#l a and #3a 



V Ft i : 

— ^ 



Have the child crawl on Hands and knees across tops of tires. 

b. Have the child walk - arms at sides - arms" outstretched across 
the tops of tires. " 

; ■ ^- . ^ . . 

With three people: , 



a,' Have each child find a specific colored tire and stand behind^l 



X I) crawl up through tire 

2) cl imb down thrqugh the tire . 

3) .stand i n ti re . ^ ' 

4) change positions on tires. 

a. Have a child iie on stomach across all three tires - balance 
, arms^ oytstretched . - 

b. Have thr^e people lie crosswise on tires - arms and legs 
ou^tstretched - balance. ^ " { 

c. Same activities only positioned on back. 

a. Place two feet inside left tire -move to middle tire with .two feet 
inside, and onto right tire with two feet inside. 

b. See page 3, Activity 5. ' - , . 

a. Have a child climb up , through left tire head first, down through 
middle tire hoad first, and up through right tire head first. 

'b. Have a child feet first in I eft /tire - go down -'then up 

through middle tir6 head firsty^nd down through right tire feet 
first, (in-cut concept) 

p/- in • • ■ : ■ 



6. Have three people, one in each tire, listening to specific up-3own 
directions. (Instructor calls out directional signals.) * 

7. a. Throw a ball Into a speciflc'calored tire. 

b.T^^^ur^ on ground so that second bounce lands in tire. 



Suggestions: ^ ' . 

new unit could be constructed by using four or more of this unit in 
a circfe format ion for add itiona I activities. * * 

2. This unit lends Itself to creative play (used'as a train, bus, -fort, etc. ). ^ 



Unit V 




Aqti vi ti es : 



The . child can' climb up and down through the Inside rims of the 
tire - both hands and feef are used. 




2. Have the child weave in climbing from side to .side -^both hands and 
feet are used. 



I 

Y 



Have tfie oh i I d weave lifcHmbing from inside rims to-outsip rim 
going up and' dow^ - both hands and feet are used. 





A/ 



4.^ Have the* ch i I d el Imb on the outside 
both hands and feet. 




'/ ■ 

the tires/cfil'^ - /using 




5.\ Have the child throw ball down through tires. 




6. Have the child throw ball between spe.cified colors, 



Suggestions: ^ 

I. This unit lends itself to much Imaginative play (children use this. as 
a fort*, tower, battle ship, etc.). ^ 



2. A limit of two people at a time for safety. 



ERIC 



pi- 



:I5 



in its 
VI and VI 




Actfviti 



es: 




1 . Have the chi Id balaVice in a 
fixed position on second rung 
of. ladder (-feet on, rung - 

•^rm extended) . 

2. Have child climb up and sit on 
Inside of ^tire: 

a. hold on - feet free - arms 
and hands holding on tire 

b. not holding - feet free - 
arms extended. 

3. Have ch I I d cl imb one side, 

si}/ing one leg over i then the 

- other I eg, and go ^/own the other 

side. 

4. Have the chi Id throyv a ball: 

a. through the space between 
the ladder rungs (bottom, 
middle, top) ' \ 

b. over the top of the tire.\ 

\ 

5. Have the chi Id throw a b^an-S. \ 
bag so it will land inside th\>fre 



r 



6. Have tpe/ohild bounce a ball over the tire on the first 
bounce* and th^n on the second bounce. 



7. Have the 



child throw a ball to a person standing on the 



other.sI(pe of the tir^e (so he can ,catch It), 
Suggest iomt 

Special I cf) i I dren enjoy using this unit as a horse (it 
gives ^icjldod motivation for .cl imbing) . 
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Unit VIII 



Activities: 




Activi/i-y H\ 



ng onto top of tl re - 



I . Have the chl Id sit in tire and swing - hands holdi 
feet and legs pumping. 

^■4 Have- the child swing on stomach - stomach restlncj on bottom inside rim, 
' arms holding under bottom- rim of tire, legs hangifdg. 

3. Have the child balance on stomach - stomach resting on bottom inside rim, 
arms and feet outstretched. 

4. Have the child throw a ba I I through: 

a. a stationary tire 

b. a movi ng ti re. 

5. Have the child throw ball over the tire to another person on the other 
side (so that he can catch It). 

6. Have the child throw ball through the center of the tire to another 
person on the other side (so he can catch it) . \ 

7. ' Have the child bounce the bal I before It goes over the tire. 



Suggestion: 



ERIC 



An adult observer Is advi sab I e. 
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Activity #2a 




Activities: 



Have Chi I d put 
of hinge), pu 
feet 1 ns i de boj 

a . on one tl r|l 

b. on two tl 

c. on three 



hands on bar (one on each side 

up, and sit on top of tire with 
"torn of tire and hold position: 



5S riKDved together 
res moved together. 



2, Have cl^l m assume position //I and rock the tire using 
both hands and fbet to: 



a. make a rocking motion 

b. - make a complete rotation. 

3. Use partners on tires - have two children /^ce each other 
as In position #1 - swing gently (adult ob^rver needed), 

4, Have child climb through a tire- arms and head first, then 
whole body, and'out the other side: 

t - 
a . wi th one tl re 
.b, with two tires moved together 

c. with three tires moved together. * 



ERLC 



It Is possible for a child to make a complete rotation around ^ 
the bar, but this should be done under the supervision of two 
adults, . , 



5. Slide three tires tpgethqr to form a tunnel; have child 
balance body insldelall three tIres: ^ 

1 I ' 

a. I ie on stomach \ , - 

b . I I e on bSck \ / ' 

c. change from one position to/another 

d. gently rock tunnfe'l In a, b/or c position. 

6. Have child climb f ronl one tlr^ to another - keeping hands 
on bar - moving feet Vrom oner tire to another. 

7. Have child swing from bottor/ of tire - hands and feet.^both 
hanging on Inside bottom rl^ of tire.- 

8. Have child throw a bean b^g through: 

a . one - tl re 

b. two tires together 

c. three tires together. 



1 |i 

Unit X 




Activities : 

I a. Have the child Me crosswise on the tires, arms out- \ 
stretched, and swing, using feet to "pum|" (on stomach ^ 
or back) . 

b. Have child Me lengthwise on tires, arms outstretched 
and use body to cause a swinging motion (on stomach or , 
back) , 

c. Both a. and b. may be done with the child holding onto 
the tire with his hands. 
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2. 



If the unit Is Io\y enough, have the child step through the 
tires without touching the sides of the tires with his 
hands or feet. 



3. Have three ch 1 l.dren 1 1: 

a. feet down, outside the rim, hands holding onto tire 
and swing 

b. feet down. Inside the rim, hands holding onto tire 
-and swing. 

4 . Have ch I I d wa I k on r I ms of 1 1 res ( wh I I e ho I d I ng adult's 
hand): 

a. on outer edge of tires 

b. on mi d I I ne 

c. on the perimeter of ti,res - left, right, and criss- 
cross. 

5. Have child snake weave through the tires -down through 
the left tlre^. up through the middle tire head f I rst,*^ 
and down through the right tire head first. 

a. This could also be done feet first dowrMti rough the 
end" tire, up head first through the rp4^le tire, and 
down through the other end tire, y^b^l directions 
should be glyen .conti nuously as the child performs the 
activity until, some success has been achieved. Directions 
^ could then be given al I at once to extend listening and 
memory sk I I I s . 

6. One chUld at a time can throw a ba I I through the center 
of the 1 1 res: 

a. while tires are stationary 

b. while tires are sVlnglng 

c. specific colors can be directed to continue color 
recogn It Ion . 

7. One chl Id can bounce a ball through a tire for a partner 
on the other side to catch. 

8. " Have child bounce and catch a ball upon verbal commands, 

by a helper, using color recognition as commands. For 
example; '^Bounce the. ball through the red tire and catch It/' 
or, "Bounce the ball through the green tire and catch It." 

Suggestion: 

The children are easily attracted to this unit as It can* 
be used by as many as three a1 a time In free play. They 
use It together, being both dependent on others on the 
unit for Its movement and gaining in sociai skills of 
playing together, manners, etc. The child or children on 
the unit should provide the motion for It themselves as 
it Is UNSAFE to have other children standing on the ground 
pushing It/ 

■ • 
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Unit XI 





#6 Below 



Act i V i 1 1 es : 



1. ^ Have the child climb through the bottom tire: 

a. head first using hands to assist in getting through 

b. fecft first - it Is necessary to hold onto tire with his hands 
as tire moves eas i I y . 

2. Assist one child i-n climbing like a> snake through the unit - head 
first through the bottom ttr$, climb up to the middle tir^, go through 
It, and on up to the top tire and tl^rough It and w^ave in similar 
manner back down. 

•3. Have one chi I d cl imb to top and sit \n it whi le another chi I d 

•climbs to middle tire, sits in it, artd a third child climbs into 
" botton tire and sits. Together they Vran pump with their feet (holding 
on with hands) to cause the tires to iwing.^ 

'4. Have one. chi Id climb to top ti re,''hol d\onto it with his hands, and 
dangle his feot performing a hand swincL 

aS This may be repeated and done from\\th^ middle tire also. 

5. Hav6 two children sit in opposite sidfes ^f bottom or middle tire, 
holding on with hands, and* swing. 

^ 6. Have a child climb to the top tire, placeUeet inside and stand (see drawing) 

a. Balance, tolding on to top bar (adu 1 11 observer should be present) 

^Thls can be done only if ilie bottom tire is no\ anchored. 

/ ' ■ 
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7. Have one child thf-ow a ball througH the bottom tlre^to a partner on the other 
side. This same feat eobid be attempted by taller children using middle and 
top 1 1 res: 

a-» v/hlle tires are stationary 1 

b. whHe tires are 'swi nging.^ . ' ^ a / 

Suggestions: ^ ~" L 

Caution is required when more than one child is cllmblng-on the unit. This 
unit can be used to reinforce color recognition; concepts of top, middle, mri 
bottom; ririd soci'jj skill::. 



Unit XI I 





Activ ities: ^ 

^ ' 

I. Have child climb a ladder using hands to grip with and 
descend the same ladder a^ter reaching the top: 

a. using feet i ' 

b. using knees ^ 

c. using combination of knee^ apr^feef 

d. faci ng the pol e 

e. back to the pol e . 



//2 Below 



2. After a child has successfully climbed the ladder, have 
him climb to the top 'tl^re of one ladder, step over to the 
other ladder (see drawing) and climb down. (An adult 
supervisor 1$ necessary for this activity.) 

a. Use same sequence of skills as in #1, but have child 
face tires when first attempting to Qlimb down. 

3. Have child climb to a tire that Is a specified color and 
then jump to the ground: 



4. 



a. free jump (no hands) 

b. hanging jump (hold on with hands and thSn let go). 

Have child throw a ball or bean "bag through a specific 
colored tire. 



Suggestion: 




This unit Is appropriate for one child at ^ time on each 
ladder; . ' 

^ This can be done only If the bottom tire Is not anchored. 

f ' 
: 14 /Ca^ 



Un i t XIII 



Act i V i ties < 
1. 




3/ 


Have 


/ 




<^ 


a , 




b. 




c. 


\ ■ 






Have 


4 






a. 




c. 
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Have tVie child'-climb Using hands and feet witli specific (^^irecttons from 
teacher or helper as t(i? which color tire to climb to ne^ (i.e., blue, 
red, blue) on th^ way ilp and 'use yellow tires only op the way down. - 

Have the child climb up, t\row one leg over the top while holding on 
wfth hands, bring other leg\over^^ and climb down other side. (A 
spotter is necessary for th i s acf i v i ty; ) 

Have the child climb up - climb down, with di recti ona I commands: 

vertical with both feet in the same tire 
horizontal holding on vJith his hands 
diagonal . - * 

Have a child climb up placirig h'i s feet: 

insi de the t i re rims 
on outside of tires 
any combination of a. and b. 



A child may be asked to crawl through ajiy one of the bottom rovT 
of tl^es touching the tire as little ^possible: 

a . /head f I rs/ 
by/^et flrVt;. 

6. Xave a chMd put his head, shou^^ers , /nd arms through any given 
tire, outstretch his arms, ^T\^n6^\^\^ (a spotter is required for 
this activity). /cL----^/0^ . 

Have a ch I Id straddle ba^^nce/fns I de a tire (^^mal I chl Idren only). 

JHave a ch I I cTc I I m>'ljs>'^^ vertical rows placing one 

foot In e9<ih r(>w as/^eTcl Imbs and holds on with his hands. 



7, 
8. 



9. \ cb-fl^MrTay do a snake weave climbing on this unit, climbing in and 
.ouf and around in several directions; i.e.-, up, down, across, diagonal j 
etc. 

10. Ball activities may consist of throwing a ball through: - 

a. a specific color or colors 

b. the free space 

c. without hitting the tire 

d. to a partner on the opposite si da 



Suggest ion: 

If numbers are attached (taped) to the tires in sequence across bottom 
row and up, additional activities would ensue Ijivolving number recognition 
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Unit XIV 




Activities: 

1. Have oii'e to three children sit in tire, feet inside with hands on 
* ropes, and swing, pumping with feet and pulling with arms. 

2. While children arei sitting In tire, another person can help them 
to twist the rope and then move back while swing unwinds and spins 

3. Have a child lie ai^ross the tire, arms outstretched and balance* 



a. sti I I balance 

b. free balance (moving). 

Have one or two ch I Idren stand with feet 
and swing by bending knees to start the 



- oa tire, holding on|o rope 
^tlon. ( A spotter\ls adv 



advl sabi e-' 



5. Have a child hold on to the tire with his har>ds only, feet daWihg 
on outside, and swing. \ \ 

6. Balls or bean bags may be thrown through the tire while the tir^B Is 



a . stationary 

b. moving* 

Suggestion: 

To do Activity 3, adequate clearance from the ground Is necessary. 
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PART I I 

CONSTRUCTION AND INSTALLATION 



9 



\ 



\ 



CONSTRUCTION AND INSTALLATION 



Some. things to be considered: 

•Air paint MUST be lead free (acrylic latex is suggested-). 

MINIMUM rope size is 3/8" braided nylon line (or something/ 
equivalent) with a WORKING (not tensile) strength of 500 / 



Dimensions not shown will depend on the size of the tires 
used which, in turn, will be determined by the sizeof the 
children who will be playing on the units. 



Wooden blocks to be used insi.de the tires should be made "of 
a hardwood (oak, hickory, maple, etc.) if possible and 
treatej^ with a wood . preservat i ve (not creosntp). 

In some instances, 2" pipe may be' substituted for 2" X 4" 
or 4" X A'l I umber. ^ ^ / . 

Cover all concrete footings with 2 inches of soil or sod. 
* . ■ 

Galvanized thimbles should be used where line is attached 
to .^n eye to keep the line from chaffing. 

Plastic electricians' tape should be used where tape is 
speci f i ed. ^ ' 

Footing sizes will depend on soil struct'ji^e and size of 
ti res. 

Use tree limbs where and'^when applicable 

When possible, -tires wi*th firm sidewalls should be used-.j 

To prevent nuts from loosening after they have been tightened, 
use a cold chisel to dent the threads of the bolts as close 
to the nut as possible. 



pounds. 
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UNIT I 



In the Shop 



Select a painted tire and dri I I 
the cenl-er of the tread area. 
X 5 1/2" bolt to anchor 
lag screw to anchor the 
anchor log should be dri 
end with a 3/8" spade bl 
A and B page 4 7J 



a 1/-2" hol^ through 
I nsert el ther a 1/2" 
i n concrete or a 1/2" x 4" 
unit to a burled log. The ' 
Med In the center of one 
t. (Sec drawings, Method 



At the Si te 



Dig a hole for cement 
log. at the determined 
the anchor I og In the 
arouncJ the log firmly 
or something si mi lar. 
to attach the t i re to 
wrench may be used to 
the hole i'n the log. 



or dig a post hole for the 
site for the unit-. InstaU 
post hole and tafnp the earth 
with a large sledge harpmer 

Use const ruct ion Method A 
the anchor log. A ratchet 
turn down the lag screw into 

I f concrete I s used to 



anchor the tire, collect sand 



wate r , aggregate 
and Portland cement in correct amounts , and after 
Rli6<ing, fill the excavation with the concrete. \ 
When the concrete has hardened, remove the .nut 
and the block and fasten th^e tire to tB^ foot- 
,ing using Construction Method B. Note tha^t the 
tire is in the proper orientation. 





In the Shop 




ground I eve I 



Unit II 





Select three tires of differ ent colors and lay them 
on a flat surface in a position to form a triangle* 
Separate the two base tires about 12" apgrt/^ With 
the tfres in this position dete rmi ne the contact 
points o} the thr<|^e tires. Holding the i res .f i rm I y 
in th i s 'pos i t i on , drill 1/2" holes through 
at their point of contact us 
dri I I and a 1/2" spade b i t. 

ust^ng Construction Method C (page 48), A "weep 
drain hole should be drilled in the bottom of the 
upper t i re us i ng the same drill and b it. Weep 
holes are necessary to prevent the tire from^ fi I Mng 
with ra i n water. ^ v V ' 



the f i res 
ng an el.e^ctric handf 
CoVine'ct the three tires 
" " or 



At the Site 



Determi'^ne, from the plot plan, the position of the 
unit and Its orientation. Masons' Mne, 6' rules, 
and steel tapes can be used to determtne the unit's 
"*pos i t i on on' t^e field. Dig a hole largeenough in 
size apd pVoperly oriented to accommodate the b ottom 
halves of the ytwo base 'tires. Place the unit in the 
hole and bury the. bottom halves unti l^^fhe hole is 
filled to ground level. Care must be^taken in tamp- 
ing* the soil f i rm I y a ro'u n d th e 1 1 res in a man ne r 
that will not distort the shape of the buried tires. 
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UN IT ill 



In the Shop 



• Select three 1 1 res d i f fe rent colors and determine 
ttie line through the center or the diameter line of 
the tires. ThK? can easily be accomp I i shed by laying 
the 1 1 res f I at on th^ f I oor., lined up aga i ns.t a wall 

. of the shop. Place a 2" x G" piece of lumber on edge 
agarnst the treads of the three tires and measure the 
distance between the wall and the inner edge^f the 
2" y 4". Half of this measurement Is used/o deter- 
mine a I I ne para I Ig I wi th thewall and ma^ed across 
the sidewalls of the thrae tires. This zW' the center 
line of the three tires and the line thr\ough winch 
. * the holes for assembling should be drilled. Qhoose . 
one tire as .the top tire of the unit. De<{en^ the 
center of each sidewall along tne diameterl^rf^ 

• This same measurina procedure can be used ttrxdete rml ne 
the position -of the hole in ONE SIDEWALL of e^h 

- bottom tire in the unit. Use a 1/2" spade bitlin an 
electric hand drill to makq these holes and thfe,n_^ 
connect the three tires using Construction Method C 
(page 48). Put the three connected tires upside 
down on the floor against a wall and again determine 
•and mark the center line of the unit parallel to- the 
wall on the under side of the connected tires. ^ J n 
the xenter of each of these ^Mnes (4) drill 1/2" 
assembly holes. Halfway between the 1/2" holes ana 
in the center of the si dew a I I ^area, 1" weep holes 
shoul d be dri I led. Also dri I I weep holes in the under 
side of the top tire half way between the contact 
poi nts of the t i res . 




(continued.) linit I I I 



At the Site 



Use the plot plan and measuri-ng tools to determine 
the placement and orientation of th 1^^ unit."^ Post 
hdhe diggers are used to dig holes that are in 
alignment and have center measurements which cor- 
respond to the four 1/2" holes in the^ unders 1 de of 
the two bottom tires. Aftefr the post hole's have been 
dug, rnsert 4 anchor logs about 24" long, replace the 
soil and tamp firmly. Care must be taken to make 
sure that the tops of the logs a^r^level with each 
other and flush with the grade level. Place the con- 
nectec{, t i res ove r the anchor logs, pos 1 1 i onj ng them 
so that the assembly holes a re near, the centers of 
the logs. Mark the logs througf) -the 1/2" holes in 
the tires. Remove the tires apnd drill 3/8" x 5" 
deep holes In the logs using a-3/8" auger bit and 
a hrand brace. The un-lt can then be secured In 
position using Construction Method A (page '17). 




■ 31 

24 




■ J ■ ^ 




UMIT IV 



In the Shop 
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Select. three tires having the same diameter'and of 
different colors. The first steps are the same as ^ 
those used in Un i t I I I up to and including the method 
of marking the center line on' the underside of the 
bottom tires. Use a 1 1/8'* spade bit to drill ho^es 
in the underside of the bottom- 1 i res at the point in 
the line where the inner support legs Sre to oe at- 
^tached. The holesMor the outer support legs are 
drilled the same s\z& at exactly 120^ around the ^i^l re 
'in each d i rect i on • f rom tjie first hole. Three addition- 
al smaller holes are then drilled in the same side- • 
walls ofeach tire, half -way between the 1 1/8" 
assembly holes (to allow for drainage). Students 
building this unit shoald alternate with other -students 
using plumbing tools and ot^er equipment In the shop 
to cut,, ream, thread, and /re^pare the pipe sections 
necessary for their unit. The students shou^i d use 
tools^ and methods determined by their imtrucfor to 
be related to each student's ability. Both hand 
'tools and electrical machines are used in the plumb- 
ing operations undertaken. The pipe construction for 
this unit is illustrated in the'cutaway drawing on 
page 26 and is actually the same as the top section of 
Unit V. The inside pipe should extend below the 
outside pipe, and after assembling, both sho^uid be 
drilled and planed as.. shown at the bottom of the 

[23 32 




SBction thru 
R ■ 



ti re 

3/4" cap 
3/4" pipe 
1 1/4" pipe 
1 " washer 
f oofi ng 
nail 




26 
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(continued) UNIT IV 



drawing. A one-inch flat washer must be centered and 
welded to one end of each of the 1 1/4" pipes. 
This can be done by students at an auto body shop. 
(If no 1" washers are aval lable, scrap iron can be 
torch cut and will serve the same purpose . ) All . 
pipe, especially old rusty pieces, must.be ground 
and sanded by-hand, and with electric disk sanders. 
These can then be painted with two coats of. O.D. 
lacquer purch;&sed at an Army surplus depot. The 
Army surplus paiiit is not on l^jf^ very inexpensive, 
but completely satisfactory in color, texture, and 
durability. The last preparation necessary in the 
shop before the unit J& ready for the site is to 
bui'ld a jig for holding the unit rigid and in proper 
alignment while the concrete base that h&lds \f becomes 
hardened. One method, tried successfully, is to 
build a frame of 1" x 4" lumber large enough to span 
the excavation and with the boards positioned so 
that'^they allow for 1 7/8" holes to be drilled in 
the same relative positions as the assembly holes 
in the underside of the bottom tires. (See sketch 



Mark the alignment of the'^l 7/8" on the frame by positioning 
the connected tires right side up on the frame and'mark- 
ing through the assembly holes. Dri M the holes with 
an expansion bit and a hand brace or use a coping saw. 
Assemble the legs to the tires and set the unit Into the 
frame to check alignment (as shown in the drawing). 



be I ow • ) 
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(continued) UNIT IV 



At the Site 



Determine the placement and orientation of the unit as In 
previous units and p>^are the excavation. Transport the 
connected tires, all - p iSpes, and the frame to tne site, and 
reassemble it (having be^n taken apart for ease i n transporta- 
tion). At Its location, the complete unit Is placed over 
the excavation by the students. Leveling Is achieved by 
using a 24" level. Install the concrete base In the same 
manner used for Unit I. It should be noted at this time 
that the students will find It much easier to collect 
large rocks, broken ce-mont blocks, and the like to use as 
aggregate for the concrete than it would be to hand mix the 
complete cub i c . footage of sand and pea stone. By doing this, 
the consumption of cement Is cut In half. (Considerable 
skill will be developed In the handling of filled wheelbarrows 
In the accumulation of the- aggregate from the surrpunding area. 
Before students leave this unit f+ must Shtayed firmly In a 
vertical position while the concrete hardens. This Is. accom- 
plished by .inserting one end of a 10-foot long 2" X 4" i nto the open 
s\4j&<-^ the tires and nailing It securely to a wooden stake 
"arTven Into the earth at the other end of the 2" x 4". Three 
or four braces of this type are needed In various directions 
In order to stay this unit In Its proper vertical position. 
The concrete slab must be sprinkled with water for a few days 
particularly if It Is In the hot sun. When the slab has 
hardened, the frame can be cut away from the unit, and the 
students can cover the surface with some of the soil that was 
removed from the excavation np some sod. 
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In the Shop, 



Select f I ve p rev I 
and two with 14") 
s I ze, find the d I 
used In Un I t IV. 
using the d 1 amete 
gether. At the' 
th rough both 1 1 re 
Method C (page 48 
of the d I ameter I 
the I I ne farthest 
has been determi n 
positions 120g^on 
holes are then dr 
ho les are-^j^Tl I led 
six 1 1/8" holes 
connected 1 1 res . 
on the f o I Ipw I ng 



ously painted tires (three with 15" rl/ns 

for this unft. Selecting one of each 
ameter lines using the same method as » 

Align the two tires (14" and 15" rims) 
r line as a guide and butt the two to- 
polnt of contact, drill a 1/2" hole 
s and connect*them using Construction 
). Determine the center of'tha^t portion 
I nes on the sldewalj^^' of each tire, In 

from the con tact, -po I n t . When this point 
ed prcM:;e_e;J as Ip'^Unlt IV and mark those 

each side of/the first hole.^ These 
I Med with 9 1 1/8** spado bit. Weep 

half way -between assembly holes. ^ All 
are In tXe underside of each of fhe 
Con struct a wooden frame as shown 
page. 
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Place the connected tires, holes' down, on the frame and mark 
through the assembly holes on to the boards denoting the 
position of the 1 7/8" holes to be drilled In the frame. Drill 
these holes vertically th rough the bpards. The frame, w^ien 
drilled for the outer legs (1 7/8'* holes). Is then set aside 
until all the holes In all the tires for this unit. have been 
drilled. Find the centers of the 1 3/4" hales (which must be 
cut exactly perpendicular to the assembly hol6s In the under- 
side of the bottom pair of connected tires) by laying the con- 
nected tires upside down on the floor. Determine the approx-' 
Imate center of the hole In the opposite sidewall and drive 
an 8" X 1/4" drift punch through the rubber of the oppdsite, 
sidewall. The painted surface on the face side of the tire 
will be scarred. Indicating the center of the opposite set of 
holes. Use a 1 3/4" hole saw In an electric hand drill to 
cut out the Bssembly holes from the top face of the tires. 
The scar left by the drift punch Is used as the pilot hole 
for the hole saw. IJext connect two ttres(14" and 15" rims) to 
form the second tl'er, using Construction Method C (page 48). 
Place the connected tires of the second tier upsldedown on 
the floor and position the connected and drilled tires of the 
first tier upside down on top of the second tier, as perfectly 
aligned with the second tier as Is possible. Scribe the circles 
of ^the 1 3/4" holes of the first tier on the underside of^ the 
second tier tires, thu^ locating the positions for the 1 1/8" 
assembly holes. After the 1 1/8" assembly holes are drilled, 
weep holes are dri I led between each of them on the same side 
of the tire. Use the method Just described to determine the 
position of the assembly holes In the top side of the tire 
'that Is to receive the third tier of this unit. 

■>♦ 

At the S I te 

Use the same methods and tools as were' used for Unit IV to 
I nsta II th i s unit. 
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cor>c rete fill 





UNITS VI and VM 



In the Sho p 



el ther Unit VI or 
but unpalnted tire 



VI I as h 
that has 



Two students, each having chosen 
project, should select a cleaned 

firm sidewalls. Measure outran arc nf 220° on tho clrcufn- 

of the tire. This can be done f)y finding the dlamei-er 

p rot ractor . Mark 
Use a sharp 10- 
the 1 1 res * op the 

dete rml ng 



ference 

line as In Unit III and adding 40° using a 
this line across the sidewall of each tire 
point crosscut saw to cut squarely through 
lines determinq 220° of the circumference 



reaches the Inner. rim of the tire, a hack 
cut the cables In this part of the tire, 
cables should be filed smooth and covered 
rubber so that children playing on the un 
themselves on the cut ends. Sot the 
be used on I 
of contact w 



When the saw 
saw must be used to 
The ends of these 
w i th a dab of pi ast I c 
twill not I n j ure 
sect I on of the 1 1 re to 



ts tread on a flat surface and determine Its point 
Ith the surface when one of the^ cuts Is pjrallel 
to that surface. At this point and In thp center 
tread, drill a 1/2" hole using the same tools and 



of the t i re 
methods that 
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(conti nued|i 
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UNITS VI and VII 



were used in preceedi/jg units. The tire sections are now primed 
and painted with the 'co I or of ch'o i ce . The frames of these unites 
should now be made. using th e meas u rements specified in the 
diagrams for the units. The length of the steps wi.ll be deter- 
mined by the depth of the rabbet 'in the legs. /Cut the outer 
edges of the rabbet with a lO-polnt crosscut saw to a depth of 

or 3/4". Two or three cuts of the sanie de-^^h will allow the 
students to clean ttie rabbet out with a wood chls^el and a hammer. 
Nose and sand all members* of the units in preparation for assem- 
bling and painting. When the previous steps have been completed 
satisfactorily, assemble 'the legs and steps first, using both 
whij"© glue and 3" wood screws to connect the pieces. Measure 
the width of the unit and cut the top 2'^ x 4" to fit. This 
should also be glued and 'screwed^ in place. Care should be taken 
to assure a squared'unit when finished. (Pilot holes, of a 
smal ler diameter than the screws to be used, should be dri I led 
through both members that are to be connected. The hole in the 

.primary member should then be enlarged to the same diameter ?is 
the shank of-the screw.) Prime and paint the frames. When the 

'frames have d r te d , * determ i ne the.center of the top step by 
drawing diagonals from the corners- At the intersection of the 
diagonals drill a 1/2" hole and, using Construction Method E 
(page 49), anchor the tire sections to the frame. 



At« the SI i3 



Determine the location and orientation of the, units using tools 
and methods described for other units. The post holes should 
be dug to allow a minimum of 24" of the 2" x 4" legs to be In- 
serted in the ground. Drive a few 1 1/2" roofing nails into 
each 4" 'face of the legs up to a point thrat is 20" from the 
bottom of each leg. These nails are placed in random positions 
with their heads- protrudina about 1/2" from the face of the logs. 
ThJ s allows ,for mord s.ecure anchorage when the concrete is poured 
into the post ho.les and hardens. A few large stones can be used 
to wedge the fegs secure ly in to the p roper level and plumb 
position before the Qoncrete is poured. The last stop is to 
fill the bottom hollow of each tire section w i th concrete , to a 
level even with/^^h^e tdp of the inner rim, and, to smooth the" 
surface to eliminate the possibility of children scraping 
themse I ves . « < 
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UN I T VIII 



1 0 the Shop 



Prepare tho 4" x 4" posti, by cut t inn trnT.i to th(i ».pOi. Ifi* i 
lengths, nosino, sandino, priminj, .ind p-h nt i nq thc-m. ()t»h/ 
lead-free paint must be ur^od. Cut tiui nylon line intu cjp 
proxi'mately 06" I en yths . ( Th i s can bo don(? L/ hrivl nq (^nti 
student hold the lino taut, while ano-thu r b urn^^ throuqh it 
with a propane torch. Th i is mQttiod of. cuttihq thu \ \ nt) mo i t 
the end and prevents it from frayinc].) In a prImtHj and 
palfsjted tlre,'driii two 1/2" holes :M " apart on the circum. 
ference oi the tiro and in tho cmntor of tho width ni tho 
tread. Insert 1/2" eye bolts and secure, usino Constructio 
Method F (page 49). Drill and anchor a 4" x 1/.^' bcruw oyc 
to the 4" X 4" posts about 
Dr i vo 1 1/2", roof i n g na i i s 
described for Units VI and 
line to each of the screw 



3" from the top. of each pO)t. 
into tho po'^tb in the <>amf> manntM* 
VII: Attach a lenqtli of nylon 
eyes , us i nq Construct ! on Mut^jO(j 



(page 50). lay the unit on the floor 
and, square it up as It will bo at ttu^ 
height of the tiro from ground level, put the thimbles throu^l' 



,(tl rf*, p<v,t, iuui i inn) , 
b I t u : Uu to rm i nij t ru* 
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(contipued) UNIT VI I I 



'the eye bolts and loop the line around the thim6lesJ Judge 
how much line will be req u i red an d cut o f f any excess with 
a. t^rc-h. ( Const r uct I on tlethod F will be used .at the site 
a q a i n • ^ s . 

I . ■ ■ . • ■ 

At the S i te I - . . 

Follow t^e same p roced u re t hat was used for-Unit I Tl to 
locate, orient and excavate the two post holes, using measure- 
ments sh*pwn jn the drawing. The posts for the unit should be 
placed in the post ho I es . so^ that the screw eyes face 'toward" 
the center where the tlre will be hung. The.y can be ievel/^Bd 
by using a 4^ maSon^s level and a straight edge across "the 
top of the posts. Small stones of a p roper *th I ckness may be . 
used under the posts to bring. them to a level -position. When 
each post' has been securedMn a plumb position by wedging rocks 
in the post hole (neaf the top),vfn'x a "sbupy" batch of concrete 
and pour it into the hole. Puddling th'e mix In the hole with 
a thin stick Is necessary to assure a good grip around the 
nai I heads. After the concrete has hardened and the posts are 
firmly anchored, have two students hold the tire while others 
attach the nylon lines to the^.eye bol^ts, by again using 
Construction Method H (page 50). \ ^ ^ 




students Installing Unit IX (note method^of braclng an.d size of 
aggregate being used) 
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UNIT IX 



In the Shop 
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Choose three 15'' tires, Snd using a 3/8""U-bolt and the 
center line of the tread^area, locate and dril'l 3/8" 
assembly holes with a spade bit and ah electrize hand , 
drill- Weep holes are then drilled with, a 1" spade b-i t 
180O from the top assembly holes- The tires may now be 
primed and painted different colors- WhMe the tires are 
drying, see the drawing for this unit to determine the 
sizes and length of plpeneeded and p roceed with the as- 
sembly as diagrammed- When the pieces of'pipe are finished, 
the 2" elbows are screwed on to eacb end of the top pipe- 
They should be tightened to a posaiti\>n that would put the^ 
two legs in a parallel position when they are screwed into 
the remaining opening in the elbows- Screw the leg pieces 
into the elbows and tighf^n them.; The p i p^e frame can be 
clamped to one leg of a workbench so that the st udePn'ts can 
continue with the assembly of fhe unit- Choose three un- 
^drilled 2" x 4" blocks and. det'ermi ne the 1 ongi tud i nal, center 
^ine of each block- Locate and drill two 3/8" holes in 
each block to accommodate' the shanks o'f the U-bol'ts- Use 
Construction Method G (page 50) to hang the ti/res t'o the .top 
ral I : / ^ ^ ' ' • 
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^(coVinuod) UNIT SX 



At the Site . 



With the tools and methods gsed for Unit 11,^ locate and 
orient the positions for the legs of the 'unit In the 
p I ayground area. The excavations far the bases should 
fherl be dug, using the me<is u remen t s specified In 'the drawing, 
for this unit. The mdV^ advanced students m a y . n qw I n - 
structed In the setting up^ an d I eve I I ng o f a buMder/' transit 
and the proper adjustments required to sight through It. 
Instruction In the use of the rod and target i rv 'con jsunct I on . 
with the transit, to level blocks In the bottoms of rbe ex^- 

done at this time. Half a termUte block* 
each 'leg of the pipe frame to keep It from 
I while the concrete work Is be Kn g^ done ' 
the proper depth 'by means of ^ 
termite b I ocks ,^p I umb the 
X 4" lumber to secure the 
M\y and pour the concrete, 
the holes are f T f-l ed . . Pudd I e 
the mrxturei"^t"hor.ough I y w>|h I Te this is being done. When' the 
^•concrete has hardened, re-hang the tires on the rail (they 
woutd probably have been removed for ease In t ra^nsport i n g 
the unit). Cover the bases with soil and/or sod. 



cavatlons, can be 
can be used .un de r 
sinking jntothe soilwhlle the 
These blocks must beleveled at 
the transit. After setting th^ 
pUnIt with a 4' level and use 2*' 
unit as was done wIth'Unlt'lV, 
adding plecfes of aggregate as. 
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UNIT X- 



In the Shop 

Choose three tires o.f different colors and find the diameter 
lines of the tires as explained for Unit ML Find the 
contaet points of the three tires by butting them together 
with the diameter lines aligned. Use tools and method de- 
scribed in previous units to drill holes in the tires at 
the contact points. The tires can now be connected using 
Construction Method C (page 48). Weep holes should now be 
drilled in each tire, in the center of the diameter line 
marked on the sicJewall (two holes in each tire). Prepare 
the 4" X 4^' posts following the measurements specified in 
the drawing for this unit. Cut notches in the posts as 
shown, and to lessen the chance of the nylon tine chaffing, 
rasp and sand the post? where the line will be rubbing. 
(Note that the notches are cut into the corners of the posts 
to retain as much strength of the posts as possible.) When 
the posts have been nosed, notched, and sanded, the students 
can prime and paint them. While the posts are drying, 
determine the placement of the 5/8" holes necessary to thread 
the nylon line through the three tires. Using a diameter 
line as a guide, place a straight edge parallfil to this line" 
and about 10" from it on ea"e+i side. Draw these lines lightly 
across the sidewalls of the t^ee tires. Square down to the 
mid-point of the tire I read from the end of each line on 
each tire, and mark the positions of the 5/8" holes as needed 
< for threading the nylon line. One and one-half inch roofing 
nails should now be driven into the posts as in Units VI and VII. 



. the S i to 

Lochte, orient, and excavate the post- holes using tools and 
procedures as dascrlbed for Unit VIII. Install the posts 
using tools and^ethods described for the same unit. Note 
that the notches face. away from the center of the unit. The 
connected tires should now beplaced on the ground between 
the two supporting posts. Thread 'the nylon line through 
th'e 5/8" holes In the treads on one side of the tires, 
around the base of one post, and th rough the holes on the 
other side of the tires. Cut the line, 2ls described ^or Unl 
III, allowing enough, extra for wrapplijg around the second 
post and finishing- as shown In the drawing (a modified 
version of Construction Method H, page 50). 
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UNIT XI 

In the Shop 



Select three tires of d I f f e ren t co I o rs . .Butt them together 
and find the cehter lines as w I th previous unit. At the. points 
of contact drill 1/2" holes in the same manner as with other 
units. Ip the tire selected'for the top position, drill two^ 
1/2" holes exactly 180^ from the first hole and in the mid- 
point of the tread area to accommodate the 1/2" U-bolt. In 

"the tire selected for the bottom position, a 1/2" weep hole 
should be drilled with a 1/2" spade bit. Weep holes should 
be drilled on each side of the assembly holes in the bottom 
side of each tire. These holes, can be pasitioned by using one 
of the 2" X 4" blocks as a guide, and drilling the holes at 
each *extrem i ty . of the block. Connect the ti*^res by using • 
Construction Method C (page 48), and secure fpe U-bolt and 
connected eye bolt to the top tire using Construction Method G 
(page 50). Measure, cut, ream, and thread the pipe. Screw 
the two elbows on each er>d of the top rail. The elbows should 
be well tightened and should be positioned so that the students 
can attach both legs in a parallel position. This can be 
easily done by hand tightening the leg pieces or two shorter 
pieces of 2" pipe into the elbows and using them as levers. 
When the elbows have been attached securely into position, 
the levers are removed and the top rail is ready for drilling. 
Find the center of the length of the top rail, mark with a 
prick punch, and position the rail on the table of a drill 

^press. When the mid-point of the pipe!s length is directly 
beneath the chuck, roll the pipe until a short length of 2" 
pipe (hand screwed into one o.f thp ,e I bows ) is placed in a 
p I urrvb position. The pipe can then be clamped in place with 
the mid-point ready to be drilled. Drill through the pipe, 
progressing from a 1/8" hole to a 1/4" hoje, a 3/8" hole, and 
finally the 1/2" hole. Keep the pipe and bits flooded with* 
cutting oil and use proper speeds to prevent damage to the bits. 
Prepare pipes for two coats of O.D. lacquer using methods 
and tools described for Unit IV. 



At the Site 

Follow the same procedures as described for Unit IX. 

NOTE: This unit may be I e f t f ree -sw i ng i n g with the bottom tire 
about 6" above the ground, or may be anchored at ground 
level by using concrete blocks as In Unit XII. 




^0 




post footihg same as Unit VIII 




UN I T -Xl I 



In the Shop 

• 

Use six tires (paired In color) p re pa red for this unit. 
Scribe diameter lines across the sldewalls of both sides 
of all the tires, using methods descrvlbed for Unit III. For 
each side of the 'post, select three tires of different colors. 
Drill 1/2" holes In the mid-point of the sldewal'ls for Joining, 
using Method C (page 48) and fasten the 1 1 res/t toget h e r • .Drill 
a 1/2" hole at the mld-polnt of the tread area of the bottom 
tire, square down from the end o f ^ the d 1 ame te r line and Insert 
an eyebcrl t as In Method. F (page 49), . 

At this point some basic mathematics must be employed tji> find 
the correct length of the 4" x 4" post that will be above 
ground level. Find the overall length from the top of the top 
,0 tire to the. end of the screw eye. On a large sheet of paper, 

!" 48 ' 
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(continued) UNIT XLI 



draw a vertical line about 18" long/ to represent the post. 
From the top of this line, at a 30^ angle, and, using a scale 
of 3" equals P (1/4" will then T"), draw a second line the • 
length of the tires and screw eye down toward /the- bottom of 
the paper. From this last point, draw a horizontal line back 
to the vertical line ('forming a 90^ an g I e ' w I th "the vertical 
line). From this point to the top of the vertical line will 
be the length of the post needed above theground. Allowing 
an additional 24" to be placed below the ground, cut the post 
to the correct length. 

To fasten the tires to the post tsep drawing below), either a 
1/2" rod can be. threaded at both ends, or two 1/2" bolts with 
the heads removed and welded together can be used. Tor the 
former, drill a 1/2" hoje approximately 3" from the top" of ^ 
the |i.ost. For the latter, the hole must be large enough to 
accommodate the welding bead. Nose, sand, and pal.nt the post 
W+th the tires ^nd post positioned on the floor, locate and 
drill al/2" hole'lnthe top tires for attach Ing them to the 
post. To hold the screw eyes to ffi^ anchor blocks, bend the 
18" lengths of reinforcing rod (/r anything similar) Into the 
shape of a "U" (see Illustration). 



the Site 

Instal I the post using the same procedures as previous units. 
After the concrete has hardened, bolt the* tires to the post. 
Prepare excavations for t-he concrete' anchor b I ocks as shown 
In the drawing. Brace the tires Into position using 2" x 4^* 
lumber. Insert the "U" shaped rods In the screw eye-s an-d 
pour the concrete. 
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UNIT XI I I 



I n ,th.-e Shop 

Arrange nine prepared tires IN THE CORNER OF"a ROOM If possible. 
This method of placing -the tires automatically positions them. 
' In a square block. Use p.revlously described methods to find 
t'he- dtam'eter' lines of the three, rows of tires, both vertlcal ly 
and horizontally, and mark them lightly across the sidewalls. 
Then, as with other units, square down from the ends of each* 
diameter line on each tire, and in center of the tread area 
drill 1/2" assembly holes. Use Construction Method C ^page 48) 
to Join the tires to one another. Pr/epare the 2" pipe legs 
according to the spec I f 1 cat I ons and determine the^ I ength ^of the 
top ral^l (this length will vary according to the size .of the ^ 
t'l res used for the unit). To accomplish this step , '^a,+i;t-ach t-he 
2" elbows to the end of the leg pipe sjd t'hat It Is moderately.' 
tight. Then 'place the pfpes against the block o'f tlr^d whe re 
'they will eventually be anchored and face the open en.ds of the 
elbows toward each other. This will determine the length of the 
top rail. When the top' ralf has been completed, assemble the 
frame and squar^ I as with Unit IX. With the block of tires 
still on the floor, the frame should be placed In the posltlo^n 
> where It will eventually be secured to the tires. The frame 
should then'be raised from the floor and supported by blocks 
thick enough to put the, frame In line with, the assembly holes 
In the tires. This determines the proper placement of the 1/2" 
assembly holes to be drilled In the 2" pipe. Lfse tools, machines 
and procedures that were used In drilling the top rail of Unit 
XI to complete the top rail and legs of this unit. After drill- 
ing, the pipes for this frame should be cleaned, sanded, and 
painted as with other units. The block of tires should now 
be secured to the pipe frame making sure that bolts pass through^ 
the plpe^ first ^and then through the tires. This places the 
nuts and ends of the bolts Inside the tires where they will not 
Injur© the children playing on^the unit. This unit Is not dis- 
assembled for transportation. 

At the Site 

The students use the same tools and methods for location, ex-, 
cavation, and installation of this unit as were used with Unit XI. 



3 1 
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UN I T XI V 

» 

the Shop ^ *■ . 

Drill three 1/2" assembly holes In the center of the sidewalls 
of the tire p re pared for this unit, using methods and too I s 
described for Unit IV to position the holes 120^ apart. Drill 
three weep holes In the bottom sidewall bdtween each oi the 
first three holes. The eye bolts should- then be secured to the 
tire using Construction Method D (page 48.)* Build the pipe 
frame using the dimensions shown ln the drawing and the too Is,, 
methods, afnd assembly procedures as with UnHt XI. Cut thrree 
lengths of nylon line, allowing approximately 12" for knotting 
and looping around the thimbles "(note that the top thimble 
which holds th ree I I nes Is 3/4*' ) , Attach a^l I ne to each of 
the eye bolts., using Construction Method bK( page 50), Knot 
the three I I n es^ toge the r as show/i In the^drawlng and after 
Judging the desired height of the t I re/rrom the ground, secure 
the three lines and the thimble to 'a /i/2" eyebolt, (The eye- 
bo Lt will be fastened to t h e..-f4-TS.me at 'the s I te . ) 



the Site 

The students should use the Instructions for the lx)S t a I I at-l on 
of Unl t X. - . ' . ^ ' . 




Note: all "Method" drawings are 1/2 scale 




Method B 
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Method E. 





wrap with plastic tape 




